ABSTRACT 


This invention provides methods of obtaining novel polynucleotides and encoded 
polypeptides by the use of non-stochastic methods of directed evolution 
5 (DirectEvolution™). A particular advantage of exonuclease-mediated reassembly 
methods is the ability to reassemble nucleic acid strands that would otherwise be 
problematic to chimerize. Exonuclease-mediated reassembly methods can be used in 
combination with other mutagenesis methods provided herein. These methods 
include non-stochastic polynucleotide site-saturation mutagenesis (Gene Site 
10 Saturation Mutagenesis™) and non-stochastic polynucleotide reassembly 

(GeneReassembly™). This invention provides methods of obtaining novel enzymes 
that have optimized physical &/or biological properties. Through use of the claimed 
methods, genetic vaccines, enzymes, small molecules, and other desirable molecules 
can be evolved towards desirable properties. For example, vaccine vectors can be 
15 obtained that exhibit increased efficacy for use as genetic vaccines. Vectors obtained 
by using the methods can have, for example, enhanced antigen expression, increased 
uptake into a cell, increased stability in a cell, ability to tailor an immune response, 
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novel biologically active molecules, in the fields of antibiotics, pharmacotherapeutics, 
20 and transgenic traits. 
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